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Abstract of JP2000053442 

PROBLEM TO BE SOLVED: To produce a 
glass compsn. having wide-band light 
emission characteristics and ferromagnetism 
by which the compsn. can be used for a laser 
or light amplifier having laser oscillation or light 
amplification action in a considerably wide 
wavelength range whose median wavelength 
is in the band of 1.2-1.6 &mu m important to 
an optical communication wavelength region 
and can also be used for a powdery 
permanent magnet. SOLUTION: By using a 
glass compsn. consisting essentially of at least 
one of Si02 or Ge02, at least one among 
AI203, Ga203 or In203, ZnO and at least one 
of Ti02 or Nb205 to control glass synthesis 
and reheating treatment conditions, Ni+ ions 
as light emitting seeds and fine particles 3 of 
ferromagnetic metal Ni in the resultant glass 
are formed. 
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(57) [gift] 

TSSftl. 2-1. 6 itm^cc&SJ^&u— *f*S 

S i O i S/c«GeO ! © i 5%<Dii»tc< i 
felii. Al.O^fcttGa.O^KHIn.O,® 
5*><Dd>fc< lit. ZnOi, TiO,S/cBN 
b,0,©5%©il»ac< itliititf»4f6#9X 
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[ft5jcJS2] SiO,$/c«Ge 
0,©^©:^&<£*>ia©Xl?£#©ffliK:. Al.O, 
^ycliGa.O, 4>l/< « I n 1 O i ©^^©^< <t4> 1 
Si. ZnOi, T i O t gfctJN b , O s © 5 ^©4>& 

[If*a3] #^XiHE£©tif(£it*«. ^)V%m^-c 
HUieS i O l */cttGeO,<D5^©iKt< <fc& 1*1**5 
4~6 6*;l'%. pffBA 1 ,0,$fcttGa,0,fcl/< « 
I 11,0300 5%©iKc< ti> im&l 0-2 2*:)\<%. 
BirlSZnOdM 4~2 8*JU%. huIST i 0,*/c«N 
b,O s ©^©:4>&< <tfe II* 1 ~~ 1 5-tJl^-C* 

JfcJi 2 tS*£©# v XifflJiBBj. 

< 4t> i«£o~i o*>\>%^m-?z>zt*w&t-? h 
m&m. 3 fats©*? ^ xia^. 

r. L i j 0*5 0 ~ 10%. Na.O/diO-10%. K ; 
O**0~-10%. RbiO#0~10%. Cs,O*i0- 
1 0%$>*)> *>-^©-£lt (L i ,0 + Na,0+KiO 
+ Rb ! 0 + Cs,0) ®^WS*50~ 1 0%T$>2>Ct 

jjrC. B e O**0~ 1 0%. MgO*0~10%. Ca 
OA^o-l 0%. SrO**0~10%. BaOdJO-1 
0%&9. *Of(D^it(BeO+MgO+CaO+S 

rO+BaO) ©^W** s 0 - I 0%-C$>2> C t £#gfc 
£T &IH094 iaig©#5> ^fflfiS^ 

[13**17] BUfEN i * t>©h'-'0 hJffli 0 
r. iiN i *iWIN i <k^«0»«"CJ8»l3ti. ^ 

flnsteMSig-c i o p p m~7 %(D©fflr-#^rsn.2> 

C <t -f-5M#Jl 1 7bS6 ^-rn^lBtS<D^77X 

j&B5©igg;firi£-c£>o-c. 

rt*^2iaig©**7X»)jE!B3<tf»^7fBt£<D K-/<> 

t. 

3 ft Z> tiv X £M® £ & XII £ . 

Igi. 

fSJjDgiJJttJI L//c**7 X r^-T S Xfi £ £ JlH 

IT S C £ £1SSi £ T S # 5 Xffl/S^iJj&^fc 
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[ 9 ] b5IB**7 X^fiSXfSRO'BUiaSttl^S 
x*i©&5S^r©#fflm£ or. AM*'x#ffim*)t« 

ig^^x#H^©t»-rn*^fla(,> -s c £ z&m 1 1 sis 

i m^m i o ] 8 $ tat 9 i ei£©#&-ef# ^ n 

>^ijg^*Xgi. 
10 BUlB^^Xi^'^V^iOig^^lSW^-CBEffi^-r 

mum. 

[0001] 

[§m<Dm-?z>&ffiftm ) ##sn§tt. %am> ft/rax. 

20 [0002 ] 

r#±ffl7C*©N d . E r . Pr 

t©«Sffffl©/h3i»4 f *i»tflt,tt:*-3<fc«>. if 
[0003] *#HirSM6-r4*»&K7c3R©N 
30 2fPffl©*#t»3d<«iM^fc«-3<ft:iS>. tt*SiKS 

[0004] it*. a«^fe«^*>«: jisjta®^©.* 

ffitJ. £iL.-CC r -T^Vfctp'CtfCStPBSft. CftSf 
CCC r J \ C r'^t^H-yWcYAGifcttY, 

s i OsMMg.s i oMvum&i'-wmmm 

ilftffl^»fUsg©Sm (^BS¥7 - 1 1 8 0 8 0^. # 
BS^7 - 1 1 808 1-f) 3?#*£fe©©. -e©^*® 
*r^<. 3lttl*^©W5£PI^©jtJg*5%<^cft 

40 rc^epttc*^. g/c -e©ffe©s^#is-c+>tcs 

[0005] XtMUBStt-f ^>S<i: U-CSI^ 

^^*>©^«*pit?s4«. m®&mm&'(*>m 
tea. m#-ct*a»*«jwiwif**fli-/ 
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[0 00 6] ±j$0/tC r 4 ^*>CC<££YAG£fc« 
Y,S i 0,2WMff,S i 0«*©*ISftU-1f©*«« 

[0007] gp*3, *>©3tig^l£ffl 

io 

[0 008] K-^i/^xcco^rttc 
n*rtc^<©Hffl«i^*4^ *<D»4*tt#ej£jB# 
**-c*o. ftmm^(ofomfflte&&^c!>*^o ni f 

[000 9] *»W<7>N i * F-^^^ttJSStttt, * 
9;tf^*IIM**CCN i *«r3EJ«3«, C(DNi*^*>CC 20 

-?z>i><D-cdb*) s se* % assntc^N i F-^tf^ 
[ooio] ##hb<dn i * h*-7^7^MJ» 

«tt«rt>f«MR 3 ttfcatefflBEOW ilt, E S D 
(Elongated Single Domain) 

[0 0 1 1 ] ftik&W&#tpK:F e z o,m<Dm& 

[0012] *»!Btt. iBOfci »&S«!tt* 
[0013] 

^*>1i8»Wffi)tt. ** F#^;*»5S4, ij^XSf&m 

ecj:gm>fts. n i -<t>i>i&<o^ytm^^>tmu 

Oi^^iMMMt^)^. N i >ft>(Dii^ N 
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$>-2>4t>5R3H#*>ofc:. 

[0014] *3fc. 88tt!M4-T-«:^HKtt«l*CC4WJ[S* 

[0015] *awoawtt. u-if«i**c*tt** 

iifi«fiia«:4o-CSfia 1 . 3-1. 5*emwK:*S 
J: 5 ft u-lf *4t*tt**»«accffl6«-c* 5#5*«Ftt 
4. »*7lc^»5Ccafflr*S«SStt»tt4*(f*ft:N 

i ♦ F-^//^^iij««Rv*<D«js*ffi*awt-rsc 

4CC#>& 0 

[0016] ±!L/cN i * F-^7X« t *»WCC 
<£9f#6ft£*X h**^Xffl^KcDffita:^4T i 0,£ 
3TcttNb l O l ©5%© / >ft< 4 4> ia©*9/B>r*>fPffl 
(Cj:0^7^lki*n(cmm<DN i * 4«88tt©*«N 

i»ffrF-*£fiRStL CCON i *<DR*ttUl*«JBOT 

*»«T5C4-r*«5. 8£*. «SShtl»SN i K- 
7^7^ 4 fctffi* -f * >« 4 ©£6#«fi«H#** < 

lift So 

[0017] ^qHtDtuifiU/caWSCf-tOffiOBWIfe 
[0018] 

tf>, 4^S9ia>^/7XttJSMrB. SiCifcttGeO, 
*ifc&fi8»4T*^U-1f*/c«*iMfflJi^^^ 
ffl^XCc N i # F - :/ <? ft . #5 X^^S^SJJP^ 
^fr€r*0frrsc4Cc«fcO, c©#^x»sJE**tcift 
ytUN i *-f*>4S»»tt£BIN i*IW*£j«T*C 
4£#®4TSo 

[0019] 3 C<D«J5K«5«, SiO^/ciJG 

eO,0^<Dd>ft< ti> 1 ao^aOf&CC. Al.O 
J ^/c«Ga I O j ^)l<« 1 n,O a CD5^<D4>ft< 4 k 

1S4, Zn04, T i 0,*/c«N b 2 0,CD5 %<E>4> 
ft< 4k l«4«:!S&aflE»4Ur^ri»*C4*»« 

4-r^o 

[0 0 2 0 ] ±Sej0E»<Dffl««. */^XfflJ3E«5±(**» 
ig4UTS i 0,Sfc«GeO,^tc< 4& 11^5 4 
-6 6W/o 4 A 1 ,0 3 ^ WJG a 2 O j U < I n 2 
0 3 <D J >hoyprj:< 44> 1 1 0 — 2 2-*JU%. Zn 
0^14-2 8^%, Cft60^(D^ff^7 5-9 

o^e;u%-c*)0. cnccTiO^/dJNbjO.o^ 

<D^tt< 4fcl«* 1-1 5^I/°/o$WrSiA^. 

[oo2i]$ e>^c v ±j$co^^^ffli?s;^«:T^^7 ! ;^ 
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,0^0-10%, Na a O#0-10%, K z O#0- 
10%, Rb 2 O#0-10%, Cs,O#0-10%& 
0, &>o-^(7>£lH* (L i ,0 + Na 2 0 + KiO+Rb,0 

+ c s 2 o) <d^ws#o- i o%-c&o. yrt/#«;± 

SrO^0-10°/o 4 BaO^0-10°/o*0, 
o-eco^ft (BeO + MgO+CaO+SrO+Ba 

[0 02 2] ±^7XM*, K-'Oh 

mmiXl 0 p pm— 5%0©HT&£C£^£lA>o 

2. ^3tl/c^/7X?:Sa*rM1-SIl<i:, 

3. c<D&ft2titctf7A*Mm&m<D&mnTxnm 

[0024] CCDSa^S(D^^X^^#SmSO'llfln 
[0 02 5] £6K V 7kXe54$tt^W-r^^^XffljS 

[0 0 2 6 ] *»W<D^Xffl««!»U-lf *3fttt36* 

[o 02 7 ] cn6<D#^xffl/&irm, i. 2-1. 

[0 02 8 ] 

Xl<>tctC*>> S i O l ^/c(iGeO I (D^^<?)^< £ 

& 1 mttw&f&trz&t&ftiivxmLtc. §&mt 

LX<DN i ^*>£tfS^*>-C£>&T i >ft>MN 
He, Ne. Ar, Kr. X e ^CD^rStt^^CD ^ 
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^>il«n€>^< £i> im<DijX£<DU^#XlC£2>WL 
- Ftt**»tt«:jg«-r*N i * &BBt4£^ 

[0029] cn6^7«^m 1. 2-1. 

10 t>#««3&il5tt-C**. 

[0 03 0] Ni-f*>l«0-»#4BNia 

[0 0 3 1 ] HI%. SiO^/diGeO^ 

m<Dmmmwntfz$x#vX'&i&T2>c tic**), a 

fi«fiOC»BpJ«tt 1 . 2-1. 6wm<D£»WWfc* 
*B» ittsMc^lBEiffift-r 4 C t &X * 6 . 

[0 0 32] ITF. 2 6CC**M*#ttlCC»l8-r*. 

[0 03 3] **ll©«3t:ffJ&^^^ffl^«5<7)«^«Ki 

[0 034] 

[^/7XM] 1. SiO^/diGeO^H^ 
< <tfc lS^S^i bT5 0*Jl/%tLt, W£lx<te 
30 5 0-6 5^%, 

2. A 1 ,0 J *fcWGa I 0,fcL<tt I 11,0,(0^^0 
*J>tt <ifeli(03b B^JlK{fc^4 10-2 5^ 

3. Z n O* 1 0 ^ 1 8 * . ±lfiffi»©^tt 
#7 5-9 0*r;U%, CftCC 

4. *«S-f *>"C*4T i O^/dJNb, 0,(7)^^0 

^4<ifeii*i^i5 utc& (o^smjs. 

mitmcomfrbmtRZ txtcpu <ti>\ mm±. Pbo 

StfP.O.SrO-^l 0*z)\s%. 

6. ^ii7c:?r»JiLrSnO^/c«Sb J 0 3 4>L<«As 
,O 3 £0-5^%, 

7. SJr^SOIBKDfcfeS c l O J *fe«Y l O J <>L<ttL 
a.Oj^O'-BW/oMl, ^CO^gt^ 1 0 0^r;l/% 

[0 035]c^7xattk: 4 K-A>h4LtN 
i -f:*->48Sfln3-e5. 

so [o o 3 6 ] zfth<o]?m&*)nhftz>n \ p-yti? 



[0037 ] cn6©^^ffl^tt«JflE7c3ROffi^6« 

[003 8] » l<O^JU-^«. «xtf CS i 0 2 +A 
1,0,+ ZnO + T i OJ &7 0—1 0 0 mo 1%, 
Jff£b<kJ:85-95mo 1%. <D<fc Vctffi/£<9;tf^ X 

[0039] C(D^ SiCBGeCK, TiO^i 
Nb.O.Cc— »*A:«^»*Ji*alJ6'C**. BP^ % 
(GeO l +Al 2 0 3 + I n,0, + ZnO+TiO,) # 
70-1 0 0mol°/o, ^U<{J9 0-9 5mol 
%, CS i 0,+Ga,0, + I n,0, + ZnO + 

TiOj^70-1 00mol%, #*0<tt9 0~ 
95mol%> 4>L<te CS i 0 2 + I n,0 3 +ZnO 
+ TiOj^70-1 00mol% #*0<«:90 
-9 5 mo 1%. CDJ:^^cffi^O^XffifiEiB3r*^o 
[0 04 0 1 COWloy^tt. SiO^/c«G 
eOtttf&fttUX. CtiK.3 b#S"C*SA 1 ,0 3 
^/dJGa.O^KBI n, O, ©5 <h 4> 1 

MlO-20%, ZnO*10-2 5%Mb/c*7 

(Dttm*. M^t^I0Si 4 \ Al 3 \ Zn" 
9©#7*JgSS-f T i ^RO'Nb w lfS^^> 

[0041] tfvx&mz* &mn#x±Lxwm*fx 

fr 5 SJn<»«iaB$cr>il7cSJ£«: J: 0 N i » * ©— N i 
[004 2] -7j\ 9HBa<:A3!irS«IRN i 

H 1 «c*TB3MKfc«H»tt4 . H2 «CmT*»tt«tt 

[0 04 3] CCt, Hltt«ifi-r**l&^«2*<D 
i^f^lM12^7XMMl. O6mhi0Y 

ants-rare**. 

[0044] #^*»f**Cc£j£S*i*N i '-f*> 



(5) ^1320 00-5 3 442 

8 

*©^*>ffiK**rr«ffl#**K »cci«B^*>3&5 3 

T. ^it^^Ni^^>^^7X^$Kt 
[0 04 5 ] ^WO^^^fflflcft©**^^^^©* 

fbtt«Hft«fflc»&. n i K-^7^«:Sli$nsife 

[ o o 4 6 ] *fc, wmm&mmcDnm^rtxmm*. 
*a^*fctt i - 1 oo°/oi^ti^c^n 

[0 0 4 7 ] ±E#7 Xfflf&©>te, SiO^GeO, (C 

[0 04 8] CftCCjJD*.TK,0. NajOfOlffl-f* 
30 [0 04 9] J/c A 1 2 0 3 <7>— S6£ffe©3«^*>CC 

SHft-r & c <t cc j: o r gut b i ffi * >8Blra«!i* t m& 

P b Otg^TSCd: CC<£ 0^ctICC/7"7XOllL**fiT 

[0 05 0] »2<O^U-^«. m?Ll£* CS i O a + 

In l O J + ZnO + TiO,+Y l O,]^7 0-10 0 
mo 1%, ^K(J8 5-9 0mo 1%, */c« CS 

iO I + Al I O J + ZnO + TiO 1 + Sc I O J )*«70 
-100mol°/o, ff$L/<«8 5-95niol%, 4> 
40 U<«CSi0 1 +Al 2 0 3 + ZnO + Ta 2 0 5 + La J 
0^70^10000 1%, ^t<«80-95 
mo 1%. <D£^U1&J8L<Dt)^xmmnX&h 0 

[0 0 5 1 ] C<om2<D SiO„ AUO 

iO^/dJNb^^l-lO^otWU, CtiKSc, 
o 3 (K{bx#>^AK y<o 3 (Hfb^?hU^ 

a) „ La,o 3 (mit^>^» m<o3am^m-<^> 
so «a»*l«^c«BB»»tt*AWrara. 



(6) 

9 

[0052] CCm^^mSdSS l <Dtffr-7<D*t5 

[0 05 3] &3<D#}l'-'7tii. CS iO, + A 

1,0, + ZnO + TiOi+CaO) ^70-1 0 0m 
ol°/o, WK«8 5-9 5mol°/o, ^/c«(Si 10 
0,+Al,0 1 + ZnO+TiOi+MgO + CaO) ** 
7 0-1 00 mo 1%. ^K»8 5-9 5mo 1 

[0 054] Cfl)S3©^l/-^t ituiSJfncD^- 
^■©fiJSECC. Be, Mg, Ca, Sr, Ba^<Ds*K*£ 

[0 05 5 ] COtfvZf&l&lCte^XltZ. tf5X<DWb* 
[0 056] 

bo^ws«mssisi-c i - 1 s%(omm. ismi 
c©OT«feo^fti>t*©as*»*»ac<* — c© 30 

[0 05 7 ] 

[ F-'O MN] »2ti«l -3&C^r#7XfflJ#$J 
KS»Sti*K-^> Ni F-'OF 

iiNi i mm (NiO) k N i BBIfc«J 

(N i S0 4 ■ nH,0) , N i (NiCl It N 

i C l a • 6H.O) , ffiMN i (Ni (NO,)<-9H 
,0) . ftEKN i (N i CO,) RO'*g£{bN i (N i 

(OH) ,) *ffl<r>fc. 40 

[0 05 8] K-^L/cN i W *>l*. rf^X*©®* 
4>©©#£7fcg 1 . 2-1. 6Mm<D®S0C 

[0 059] iJE//^*4>©K-'0 h-f:fr>©ffiS« 
.««. N i Y*>©*1£\ -f *>©*»#« N 1 50 
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[0 060] Ni(D F-^«« % MfiSigr 1 0 p p m 

-5%, &mmmmmut2 o 0-5 00 0 p pm-c* 
[0061] ttwufc^vxajiStttjjaF-^ 

>hS0^6J3ES^/5^», §Ni F-'O Meteor F 
-^1*1 0 ppmH±r*titf, lr»fhtHl 
fr^fcx^ h;u£^u ^oYAGU-tfSbiaccJ: 

0. 1. 2 — 1. 7 *im<30lSH©ift*«CCteC»r U-lf 
KStfttBSft. N i©F-'*>hjil£#si 0 0 
0 p pm«±©^^^r«»^7X^fi85tcjSfflnItB«c?a 

[0 06 2]4fc\ A SjOj St flU x. SnO, Sb z O,^ 
[0 06 3] 

[N i F-^^^©ieS*ffi] 3WftW©3tf^^lBfiB» 

1. S i 0,$/cfcJ:Ge 0,©5%©Sl>«C < 4 lS^ri 

2. AhO^/dJGajOa^Kiiln^^H^ 
jW?S*iS4>tt< it IS© 3 bfttftflUKbttK SO' 

3. Z n Ot*to«fcAtt#7 5-9 O^XSWS 
ft, Cfttc 

4. i»JB-T*>"C*4T i O^/diNb^,©^^© 
^<<bfclil:l-15^ 0 /o^U 2 

5. tf?ABm^(DMjz£tf7X&fe&^<D£?5xm 

K<fcg5©5^©*!>&< ti> l «^0- 1 0^r^%4, c 
ftK K-rc> h#J<t Lt, i , N i «<t», N i 

«Mfc», N i t&itM. m^N i % *®{tN i , N i 
1&«©5%©ia!R3tt*4>&< iili^lOppm- 

[0 064] -e©f£, # ^ X^J&®g£ 14 50-1 6 

oo\;©i5HK:«Wffliu ^a*/c«KJR^*^*>L<«ai 

^'XiHe, Ne, Ar, Kr, X e^(7>qR§14^X 
<D'>%<D'PU< £<& liO^iOg^^^fiaTt 

[0065] c<Di3?*&mcm^z>&m^tf*vx* m 
to. i -l o 0%<Dffiffl-ee^-r& o 

[0066] CCD^'^X^^r. #ia**x©g^ 
i*<t. Ni'\ N i ^^(DY^^cb, £RNiSt^ 
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[006 7] ^fcistcti? x®mu*.wpztc\twmij 
[0068] #5t. ^f&lstciivMttivxmfegM 

±. mt$MT<» 500-750 *c<DfifiKHT? i mis 

He. Ne. Ar, Kr, Xe3?©;RS14;tfX©5^© 

&fC. tiffin ^©flUBtCfcD. *7^©Ni"-ft 
>#N i ' -Y*>~-£ffiifcg-ftU ^^©N i 

[006 9] CCD#Hm^i AmSfctt^ 

^K!«tHe, Ne. Ar, Kr. XelO^ 
ffitttfx©^ %©iJ>Sc < t & l a<D*'xi(Dig^*'x# 
life 0 . 5-2 -C/m i n ©*SiP2£rS© S r'cfc 

[0 07 0] C©«fc5K:LT\ #369i©;tf"7 XSS&tttB 
[0071] 

U Ni-C^>«. N i'~N i J *©ffiH"C*7vcf < 
t5. C©^. N i*tt<k^W$3ett*Hfe©N i -T* 
>KJt'<«H9;«:ffii»fc«t> > -e©^r*£iif«>&fcdt>cc{;t 

o«3*arjiBa*» ! 2*isn*3W. *mw<£>t>7xmm 30 
[o 0 7 2 ] cnfc«. n i -r^->©ia^{ci?a-r-2>* 

^©^^afi&DSi". Al", Zn", Ti'W 

[007 3 ] &©8ttll^fflrtt?*H«:tf**»6#5;* 

>T$.5T i 4, #T i "^ifflfitft^t^D. C©StS 
■CffifflStlSOH-SfCfcO. N i '•©— SBtfN i 'tcffi 
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